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Claims 




A method for the production of an electronically 
conducting polymer composite material, comprising: 

preparing a dispersion of carbon nanotubes in a solution 
of one or more polymerisable monomers Wnich upon 
polymerisation form an electronicallVconducting 
polymer; and polymerising the monomer solution to form a 
unitary polymer mass containing s^fid nanotubes dispersed 
therein ■ 
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A method as claimed in Claim/l, wherein the one or more 

polymerisable monomers are /selected from aniline , 

j enzene, _f uran. pyrrole, ychio phene an d their 
derivatives , 
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A method as claimed /n Claim l, wherein the one or more 
polymerisable monoprfers are present in the solution at a 
concentration of yO.1-0,5 M. 
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A method as cl4imed in Claim l, wherein the carbon 
nanotubes ares present in the dispersion in an amount of 
0 . 001-1 wt%/ 

A method/as claimed in claim 1, wherein negatively 
ionised/ carbon nanotubes arc used. 
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A method as claimed in Claim 5, wherein the solvent 
comprises one or more of water, acetone, acetonitrile , 
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toluene, methanol! ethanol. di chl or ome thane, dimethyX- 
f ormamide, dimethyl sulphoxide , tetrahydrof uran , / 
propylene carbonate, an ionic liquid or the or a/said 
polymer i sable monomer. / 

7. A method as claimed in Claim l, wherein nonVionised 
carbon nanotubes are used, / 

8. A method as claimed in Claim 7, wherein/ a charge carrier 
is dissolved in the solvent. / 

9. A method as claimed in Claim 8, wherein the charge 
carrier comprises one or more sa^ts of formula X a Xb, 
wherein: / 

M is selected from H, Li, NaA ; Mg, Ca, Sr, Ba r Cu, Ag, 
Zn, Pe, Al, tetraallcylammon/um; and 

X is selected from chloride, bromide, iodide, nitrate, 
phosphate , sulphate , perchlorate , tetraf luoroborate ; 
biological anions, orgauiicanions, organic polymer 
anions, or non- stoichiometric anions and 
a and b are charge loalancing numbers . 

10. A method as clainfed in Claim 9, wherein the charge 
carrier salt is/present at a concentration of 0.1-0-5 M. 

11. A method as czlaimed in Claim fl, wherein the charge 
carrier comprises a salt and an ionophore . 

12. A method/as claimed in Claim 8, wherein the charge 
carriey comprises one or more charged biomolecules * 



29 r MQR-2301 15=26 FROM BECK GREENER TQ P I LL9BURY P. 48^55 



46 



13 




A method as claimed in Claim 12, wherein the one or more 
charged biomolecules arc selected from amino acids/and 
proteins - 

A method as claimed in Claim l, wherein they£olymerisa- 
tion is conducted as an electropolymerisatyion. 
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A method as claimed in Claim 14, whera/n electropoly- 
merisation is conducted at a monomer/oxidation potential 
of 0.7-1.0 V compared with a saturated calomel 
electrode - 

. A method as claimed in Clair/ 1, wherein the polymerisa- 
tion is carried out by allowing said suspension to stand 
until a gel forms. 



25 



17. An electronically conducting polymer/ carbon nanotube 
composite produced/by preparing a dispersion of carbon 
nanotubes in a solution of one or more polymer i sable 
monomers which yupon polymerisation form an 
electronically conducting polymer; 

and polymerizing the monomer solution to form a unitary 
polymer ma^s containing said nanotubes dispersed 
therein . 



18. An electrical energy storage device, comprising; 

a ,f irfet electrode consisting of a first composite of 
carbon nanotubes and a first electronically conducting 
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polymer and a first conducting member in contact ^ith 
che first composite; 

a second electrode; and 

an electrolyte comprising mobile cations/and anions, the 
electrolyte separating the £irst and safcond electrodes 
and being in contact with the first composite. 

An electrical energy storage device as claimed in Claim 
18, wherein the second electrodj/ consists of a second 
composite of carbon nanotubes/and a second 
electronically conducting polymer and a second 
conducting member in contact with the second composite; 
and the electrolyte is px contact with the second 
composite . 



20. An electrical energy storage device as claimed in Claim 
18 # where the electronically conducting polymer or 
2 0 polymers are a/lected independently from polymers or 

copolymers op aniline, benzene, furan, pyrrole, 
thiophene gfad their derivatives, 
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21, An electrical energy storage device as claimed in Claim 
18, wherein the carbon nanotubes are non-ionised. 



22- An oflectrical energy storage device as claimed in Claim 
18/ wherein negatively ionised carbon nanotubes are 
used . 
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23 An electrical energy storage device as claimed in Claam 
19, wherein the first and second composites are in/the 
form of thin films on the first and second conducting 
members respectively. 

An electrical energy storage device as claimed in Claim 
18, rolled into a cylindrical shape with/&n insulating 
spacer between the first and second conducting members 
to form a secondary battery or supercapacitator. 

25- An electrical energy storage device, comprising: 
a first electrode consisting of/a first electrode 
consisting of a first composit/e of carbon nanotubes and 
a first electronically conducting polymer, and a first 
conducting member in /onjfceyct with /the first composite; 
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a second electrode; 

an electrolyte co 
electrolyte 
and being in CO: 



ig mobile cations and anions, the 
f the first and second electrodes 
/ith the first composite, 



wherein the filrst electronically conducting polymer has 
been formed/by preparing a dispersion of carbon nano- 
tubes in $c solution of one or more polymerisable 
monomers/ which upon polymerisation form an 
electronically conducting polymer; and polymerising the 
monomer solution to form a unitary polymer mass 
containing said nanotubes dispersed therein. 
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An electrical energy storage device conm/ising: 
a first electrode consisting o£ a firs/ electrode 
comprising a first composite of carb/n nanotubes and a 
first electronically conducting polymer, and a £irst 
conducting member in concact witl/the first composite; 

a second electrode comprising/a second composite of 
carbon nanotubes and a second electronically conducting 
polymer, and a second confuting member in contact with 
the second composite ; 
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an electrolyte comprising mobile cations and anions, the 
electrolyte separating the first and second electrodes 
and being in contact with the first composite. 
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wherein the fi/rst and the second electronically 
conducting p/lymer has been formed by preparing a 
dispersion /bf carbon nano- tubes in a solution of one or 
more polyoterisable monomers which upon polymerisation 
form an Electrically conducting polymer; and 
polymerising the monomer solution to form a unitary 
polyWr mass containing said nanotubes dispersed 
tneKein. 



